Characterization of nanostructured anatase: X-ray diffraction (XRD) patterns were performed using Bruker D8 Advance with Cu Kα radiation (V = 40 kV, I = 40 mA) in the range of 20-80°. Surface morphology information was revealed by field emission scanning electron microscopy (FESEM) in a Hitachi S-4800 at 5 kV equipped with an energy-dispersive spectroscopy (EDS) detector. High resolution transmission electron microscopy (HRTEM) examination was carried out with a JEOL JEM 2100F at 200 kV.
Specific surface area was determined in an ASAP 2020M adsorption apparatus using the Brunauer-Emmet-Teller (BET) method. The Raman spectrum was obtained in a Renishaw InVia Raman spectrometer with excitation by Nd: YAG laser operating at 785 nm. Thermogravimetric (TG) analysis was performed in a Netzsch STA449F3 at a heating rate of 10 °C min -1 from 40 °C to 900 °C.
Electrochemical Measurements: Electrochemical performance of the electrode was carried out in a CR2025-type coin cells with lithium metal foil as the counter and reference electrodes. To fabricate the working electrode, a N-methyl-2-pyrrolidone (NMP, Aladdin, China) slurry of active materials was mixed with Super P carbon black and polyvinylidene fluoride in a weight ratio of 7:2:1. After intensive grinding, the resultant slurry was pasted on Cu foil and vacuum dried at 120 °C for 12 hours. The mass loading was about 1.5 mg active materials each coin cell. Coin cells were assembled in an Arfilled glove box, and 1 M lithium hexafluoro-phosphate in ethylene carbonate (EC)/diethyl carbonate (DEC) (1:1 v/v) was used as the electrolyte solution. Celgard polypropylene was used as the separator. The charge-discharge experiments were carried on using a LAND battery tester CT2001A with a voltage window of 1-3 V (vs Li + /Li) at various current densities (1 C = 167 mA g -1 ). The electrochemical impedance spectroscopy (EIS) analysis was conducted using Autolab PGSTAT 302N equipment with the frequency range from 100 kHz to 0.01 Hz. Cyclic voltammetric (CV) test was performed in an electrochemical workstation with 1-3 V (vs Li + /Li) at different scanning rates. 
